9 241 broader than that suggested by previous studies on American and European isolates ( Figure   242 1). This finding was supported by our WGRS data (Figure 3 ), which was able to directly 243 compare the isolates from other studies [19, [27] [28] [29] . The ddRAD-Seq analysis also provides 244 information on population structure [30] [31] [32] ; however, the ability to compare data depends on 245 the choice of restriction enzymes used for library preparation. The analysis of SSRs, effector 246 genes, and mtDNA was insufficient to reveal the population structure of P. infestans isolates 247 ( Figure 1 and Supplementary Table S1 ).
248
Sequence variations in the P. infestans genome might contribute to its wide host range.
249 In this study, while two isolates in the EGY2 cluster were members of 06_3928A from 250 England [27] , isolates in JPN1, JPN2, and EGY1 clusters were not represented in the major 251 cluster comprising ten isolates analyzed in previous studies ( Figure 1 ). Therefore, it is 252 important to identify and classify the isolates correctly for successful plant disease 253 management. Additionally, further investigation of effector genes is needed to explain the 254 virulence profile of P. infestans isolates. Our results suggest that gene-based analyses are 255 insufficient for isolate identification, and genotyping the isolates using genome-wide 256 analyses, such as ddRAD-Seq and WGRS, is more powerful for the classification of new P.
257 infestans isolates together with the previously reported isolates.
258
The number of isolates with a sequenced genome is limited; however, genome-wide 259 sequence data of different isolates would provide more detailed phylogenetic information, Table S2 ). The PCR products were separated by 299 electrophoresis on 2% agarose gels and visualized using a UV gel documentation system 300 (Biocraft, Co. Japan) after staining with ethidium bromide.
